48                 The Birth and Death of the Sun

The water in the molecules of which ordinary hydrogen
atoms are replaced by their heavier isotopes (heavy water)
Is about 5 percent heavier than ordinary water, and would
represent a great advantage for poor swimmers. But heavy
hydrogen presents other, much more valuable features;
we shall see later that its use in the field of nuclear physics
leads to very important information concerning the struc-
ture of the atomic nucleus and the processes of the arti-
ficial transmutation of elements.

THE SHELL STRUCTURE OF AN ATOM

It was first indicated by the Russian chemist Dmitri
Mendelyeev that, in the series of elements arranged accord-
ing to their increasing atomic weights, all physical and
chemical properties repeat themselves with a rather regu-
lar periodicity. This can easily be seen from Figure 12,
where the elements are arranged in a cylinder in such a way
that those with analogous properties are situated above
each other.*

The first period contains only two elements, hydrogen
and helium; then we have two periods of eight elements
each; and finally the properties repeat themselves after
every eighteen elements. If we remember that each step
horizontally along the sequence of elements corresponds
to the addition of one more electron, we must inevitably
conclude that the observed periodicity must be due to tkc
recurrent formation of certain stable configurations of
atomic electrons,, or ''electronic shells." The first stable
shell must consist of only two electrons, the next two shells

* It is to be remembered that the diagram represents a cylinder, in
which helium, for example, is midway between hydrogen and lithium.
Helium, therefore, and the column of elements below it, might just as
correctly have been placed at the extreme right of the "back view,"